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FILTER WITH SUPPORT COLUMNS 

BACKGROUND AND SUMMARY 
[0001] The invention relates to filters, including air filters, and more 
5 particularly to a simplified cost-advantaged constraction including axial force-bearing 
structure. 

[0002] Filters including air filters are known in the prior art and typically 
have first and second axially spaced end caps, and filter media extending axially 
between the end caps and extending in a closed-loop around a perimeter defining a 

10 hollow interior communicating with an axial flow opening through one of the end 
caps. For mounting and/or sealing pxirposes, various applications use axial 
compression force between the end caps and/or between the filter element assembly 
and a mounting base. 

[0003] The present invention provides simple and effective structure in the 

15 noted axial mounting configuration, including the application of axial compression 
force between the end caps. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0004] Fig. 1 is an assembled perspective view of a filter in accordance 
20 with the invention. 

[0005] Fig. 2 is an exploded perspective view of the filter of Fig. 1. 
[0006] Fig. 3 is a perspective bottom view of a component of Fig. 2. 
[0007] Fig. 4 is a sectional view taken along line 4-4 of Fig. 2. 
[0008] Fig. 5 is an enlarged view of a portion of Fig. 4 as shown at section 

25 5. 

[0009] Fig. 6 is an enlarged view of a portion of Fig. 4 as shown at section 

6. 

[00010] Fig. 7 is a sectional view taken along line 7-7 of Fig. 1. 
[00011] Fig. 8 is a sectional view taken along line 8-8 of Fig. 1 . 
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[00012] 
[00013] 



Fig. 9 is an enlarged view of a portion of Fig. 4. 

Fig. 10 is similar to Fig. 9 and shows an alternate embodiment 



DETAILED DESCRIPTION 
5 [00014] Figs, 1 and 2 show a filter 20 having first and second end caps 22 

and 24, Figs. 3, 4, axially spaced along axis 26. End cap 24 has an axial flow opening 
28 therethrough. Filter media 30 extends axially between end caps 22 and 24 and 
extends in a closed-loop around a perimeter, e.g. racetrack-shaped as shown, or other 
shapes such as circular, oval, rectangular, etc., defining a hollow interior 32 

10 conmiunicating with axial flow opening 28. The filter media shown includes a 
pleated layer 34 and an outer foam wrap 36 in the embodiment shown, and may 
altemately be provided by other types of single or multiple layer media. End caps 22 
and 24 are preferably plastic, and the filter media is preferably embedded therein, as 
is known. Fluid to be filtered flows laterally as shown at arrows 38 in Fig. 4 through 

15 the filter media and axially as shown at arrows 40 through hollow interior 32 and 
axial flow opening 28. In the preferred embodiment, the filter is an air filter, and 
dirty air flows laterally inwardly through filter media 30 into hollow interior 32 as 
clean air and then flows axially through axial flow opening 28. 

[00015] A parr of columns 42 and 44, Fig. 4, extend axially in hollow 

20 interior 32 between end caps 22 and 24 and are laterally spaced from axial flow 
opening 28 on laterally distally opposite sides thereof. Each column has a hollow 
sub-interior 46 and 48, respectively, for receiving a respective post 50 and 52, Figs. 2, 
7, extending axially thereinto firom a base 54 for moimting the filter to the base. The 
posts apply axial compression force between the end caps on laterally distally 

25 opposite sides of flow opening 28, and the columns support the axial compression 
force on laterally distally opposite sides of axial flow opening 28, to be described. 
The axial compression force is supported without the need for inner and outer filter 
media liners, and in preferred form such liners are eliminated in the present 
construction. 
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[00016] Base 54 is mounted to a machine such as an engine which is to 
receive the clean filtered air. The base has an inlet port 56 mating with and receiving 
clean filtered air firom axial flow opening 28, and has an outlet port 58 for supplying 
the air to the engine. An auxiliary port 60 may be provided between ports 56 and 58 
5 for receiving crankcase ventilation gas for recirculation. Posts 50, 52 extend axially 
upwardly firom base 54 within respective hollow sub-interiors 46, 48 of respective 
columns 42, 44 and have respective bolts 62, 64 extending axially therein. Each bolt 
has a lower head 66, Fig. 7, received within a bore 68 in the respective post and 
having a keyed configuration therein, e.g. hexagonal, preventing rotation of the bolt 

10 within the bore about axis 70. This construction is known in the prior art and is 
preferably that shown in U.S. Patent 6,235,073, incorporated herein by reference. 
The upper end of each bolt is threaded as at 72 for receiving a respective wing nut 74, 
76, Figs. 2, 7 in threaded relation. Bolts 62, 64 extend upwardly through respective 
apertures 78, 80 in upper end cap 22. Upper end cap 22 may be provided with an 

15 upwardly protruding stud 82 for mounting a cover or shrouci (not shown) on or 
around the filter if desired. 

[00017] Lower end cap 24 is adjacent and mounted to base 54. Posts 50, 52 
extend axially through respective column sub-interiors 46, 48 to upper end cap 22 and 
are releasably mounted thereto at respective wing nuts 74, 76 for applying axial 

20 compression force. A respective pair of seals 84, 86, Fig. 4, seal respective sub- 
interiors 46, 48 of respective columns 42, 44 from interior 32 of filter media 30 to 
block contaminant flow therebetween. The seals are located on flie colvrams and are 
provided by wiper seals, to be described, to solve a problem in prior constructions 
which rely upon a seal between wing nuts 74, 76 or the like and the upper end cap 22 

25 at respective apertures 78, 80. In the latter type constructions, if the seal is 
inadvertently broken or forgotten during servicing, dirt may enter the engine. 

[00018] Column 42 is provided by first and second sleeves 88 and 90, Fig. 
4, extending respectively from end caps 22 and 24 axially towards and engaging each 
other in axially overlapped telescoped relation. Column 44 is provided by sleeves 92 
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and 94, Figs. 4, 9, extending respectively from upper and lower end caps 22 and 24 
axially towards each other and engaging each other ia axially overlapped telescoped 
relation. One sleeve of each pair has an annular sealing bead 96, 98, respectively, 
engaging the other sleeve in sealing relation to seal the respective sub-interior 46, 48 
5 of the respective column 42, 44 within the sleeves from the interior 32 of filter media 
30 to block contaminant flow therebetween. Each pair of sleeves engage each other 
in axially overlapped telescoped relation at a respective junction 100, 102. Jvmction 
100 has an imier sleeve portion 104, and an outer sleeve portion 106 circumscribing 
inner sleeve portion 104. Junction 102 has an inner sleeve portion 108, Figs. 5, 9, and 

10 an outer sleeve portion 110 circumscribing inner sleeve portion 108. Inner sleeve 
portion 104 has an outer surface 112, and outer sleeve portion 106 has an inner 
surface 114. Inner sleeve portion 108, Figs. 5, 9, has an outer surface 116, and outer 
sleeve portion 110 has an inner surface 118. Outer surface 112 of inner sleeve 
portion 104 faces inner surface 114 of outer sleeve portion 106 and is sealed thereto 

15 by sealing bead 96. Outer surface 116 of inner sleeve portion 108 faces iimer surface 
118 of outer sleeve portion 110 and is sealed thereto by sealing bead 98. Sealing 
beads 96, 98 are preferably on respective iimer surfaces 1 14, 1 18 of respective outer 
sleeve portions 106, 110, End cap 22 and sleeves 88 and 92 are an integrally molded 
singular plastic piece. End cap 24 and sleeves 90 and 94 are an integrally molded 

20 second singular piece. Sealing beads 96, 98 are an integrally molded part of the noted 
second singular molded piece and provide the noted wiper seal as the respective 
sleeves are axially shd into engagement in overlapped telescoped relation. 

[00019] Sleeves 88 and 92 have respective stops 120 and 122, Figs. 4, 7-9, 
engaging the other respective sleeve 90 and 94 at respective axial end or lip 124 and 

25 126 and stopping axial travel of the sleeves toward each other, to provide support for 
the noted axial compression force. The respective stops are preferably provided by 
radial support fins or ribs 128, 130 extending from upper end cap 22, Fig. 9, partially 
downwardly along respective sleeves 88, 92. Lower sleeves 90 and 94 may also have 
radial support fins or ribs 132 and 134 extending from lower end cap 24. O-ring 136, 



-4- 



Figs. 4, 8, seals lower end cap 24 at axial flow opening 28 to base 24 externally of 
hollow interior 32. 

[00020] In an alternate embodiment, Fig. 10, the noted wiper seal is replaced 
by an axial seal 140 between upper end cap 22a and a sleeve 142 extending from 
5 lower end cap 24a axially upwardly all the way to upper end cap 22a. The post such 
as 50 from base 54 extends upwardly within the hollow sub-interior of the column 
provided by sleeve 142 and through aperture 78a of the upper end cap for axial 
compressive mounting as above. 

[00021] It is recognized that various equivalents, alternatives and 
10 modifications are possible within the scope of the appended claims. 
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